Statement of the Problem: One major goal of tissue engineering and regenerative medicine is to find an appropriate source of mesenchymal stem cells (MSCs) with higher differentiation ability.
Introduction
Mesenchymal stem cells (MSCs) are a heterogeneous population of non-hematopoietic stem cells with a high capacity for self-renewal and regeneration. These cells are capable of differentiating into various lineages including osteogenic, adipogenic, and chondrogenic line-ages in the presence of a series of stimulations. [1] Several studies have reported the successful treatment of bone and cartilage defects, vascular ischemia, and coronary artery disease upon local administration of MSCs to the sites of injury. [2] [3] MSCs are present in many adult tissues, such as synovium, muscle, adipose tissue, and bone marrow. [4] Adipose (fat) tissue represents an abundant and accessible source of MSCs, and deriving of these cells is accompanied with minimal patient discomfort. Therefore, adipose tissue may be a practical and appealing source of donor tissue for clinical applications. [5] Buccal fat pad (BFP), one of the encapsulated fat masses in the cheek, is located between the buccinator muscle and several superficial muscles including masseter, zygomaticus major, and zygomaticus minor on both sides of the face. [6] [7] BFP is a new and easily accessible source of MSCs and BFP derived MSCs (BFPMSCs) have virtually the same characteristics as adipose derived stem cell (ASCs). It means that they have the ability of giving rise to various cell lineages and therefore could be suitable for clinical uses such as periodontal defect treatment. [8] Gingiva as the soft tissue surrounding the teeth has unique structure that contributes to the resistance against shear stress or friction. [2] Previous studies have demonstrated that gingival tissue possess progenitors or adult stem cells with similar properties to MSCs such as pluripotency, self-renewal ability and immunomodulatory properties and play a crucial role in the repair and regeneration of periodontal tissues. [9] [10] [11] In this study, for the first time the osteogenic and chondrogenic capabilities of BFP-MSCs and gingival derived cells (GDCs) have been compared. Results of this study may contribute to obtain a more accessible source of stem cells for periodontal, oral implant and maxillo-facial surgeries.
Materials and Method

Subjects
In this experimental study, BFP was obtained from five 
Isolation and culture of BFP-MSCs and GDCs
Samples were washed several times with sterile phosphate-buffered saline (PBS), chopped into small pieces, and then digested using 0.2 % collagenase type I. The resulted soup was centrifuged and the pellet was carefully put on Ficoll (Biosera, UK) and centrifuged again. Thermal cycling for all the genes was set up through a denaturation step at 95°C for 10 minutes, followed by 50 cycles (denaturation at 95°C for 15 s, annealing and extension at 60ºC for 60s). Table 1 shows the forward and reverse primers for 18s rRNA, BGLA, BMP2 and COLL genes. Primers were designed using Primer-Blast online software (http://www.ncbi.nlm.nih.
go/tools/primer-blast).
Statistical Analysis
The relative amounts of BGLA, BMP2, and COLL transcripts were determined from ΔCt and 2 −ΔΔCt formulas.
Relative expressions were plotted and evaluated by means of Prism 5 software (San Diego, CA, USA).
Results
Flow cytometry analysis
The BFP-MSCs and GDCs were harvested in passage 3
and identified by a FACSCalibur flow cytometer. Flow cytometric analysis of both BFP-MSCs and GDCs is shown in Figure 1 and Table 2 . Comparison of forward (F-) and side (S-) scatter (SC) dot plots demonstrated that both cells were similar in granularity and size. ( Table 2 and Figure 1 ). As shown in Table 2 , the expression of all markers had similar mean percentage in both cell types except for CD105 which had 2-fold higher expression in BFP-MSCs compared to GDCs (85±4.7% vs 39.5±15.2%).
Osteogenic and chondrogenic differentiation
Morphological changes
Under a phase contrast microscope, mineralized calcium deposition was observed in BFP-MSCs cultured in osteogenic medium (OM) on day7 until 21, which strongly increased on day 21 (Figure 2b ). GDCs cultured in OM showed some mineralized nodule formation on day 21, but they were fewer than those observed in differentiat- Tomasello et al. [20] showed that the chronic in- 
